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ABSTRACT

Background: video consultation (VC) has been scaled up at our academic centre at-
tempting to facilitate and accommodate patient-provider interaction in times of social 
distancing during the recent and ongoing COVID-19 pandemic.

Objectives: this study evaluates qualitative outcomes with data insights from the elec-
tronic health record, to contrast satisfaction outcomes with the actual use of VC. 

Methods: over a 1.000 patients and 87 healthcare providers using VC during the 
COVID-19 pandemic at a large academic centre in the Netherlands were surveyed for 
user satisfaction and experiences with VC. In addition, quantitative technical assess-
ment was performed using data related to VC from the EHR record.

Results: healthcare providers and their patients felt that the use of VC for outpatient 
appointments was a good solution to continue the provision of healthcare during the 
pandemic. Even when the duration of a VC was shorter than the scheduled consulta-
tion duration. In order to optimize the workflow, both patients and healthcare provid-
ers suggested to add technical functionalities to the VC environment (virtual waiting 
room, screen sharing). 

Conclusion: this study strongly signals that VC is an important modality in future-
proofing outpatient care during and beyond pandemic times. Further development 
in end-user technology is needed for EHR integrated VC solutions. Guidelines need 
to be developed advising both patients and healthcare providers. Such guidelines 
should not solely focus on technical implementation and troubleshooting, but must 
also consider important aspects such as digital health literacy, patient and provider 
authentication, privacy, and ethics.
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INTRODUCTION

Since the outbreak of COVID-19 (coronavirus disease-19) caused by the coronavirus 
SARS CoV-2 late 2019, over 10 million detected cases of illness and over 500.000 
confirmed deaths worldwide have been reported.[1] On 11 March 2020, COVID-19 
was declared a pandemic by the World Health Organization.[2] With no vaccine avail-
able yet, lockdown regimens, use of face masks in public areas and ‘social distanc-
ing’ have become–and still are–the most important strategies used for prevention.[3, 
4] Many countries have instigated rules enforcing person-to-person interactions to 
take place at a presumably safe distance.[4-6] In an attempt to prevent human-to-hu-
man transmission of the virus, whilst facilitating human interaction, lockdown restric-
tions are alleviated when this is deemed possible.[6-8] In this ongoing pandemic, 
strategies to prevent viral contamination to both prevent and cope with a possible 
second wave in healthcare are of great importance.[9-12] 
 During this pandemic, hospitals face multiple challenges. First, they have to 
cope with the increasing demands on hospital capacity, resources, and staff resulting 
from great numbers of patients infected with SARS CoV-2.[13] Simultaneous, hospi-
tals need to ensure proper care for non-COVID-19 patients in need of urgent medical 
attention. During the pandemic, taking care for COVID-19 patients needing ICU at-
tention has become the primary focus of many institutions. Care for non-COVID-19 
patients suffering from a variety of diseases and conditions including cancer is thus 
at risk of being compromised.[14, 15] To avoid excessive backlogs impacting current 
and future healthcare, the challenge remains how to provide continuous high-quality 
healthcare in outpatient clinics during the pandemic, whilst limiting the chances of 
spreading the virus.[16]
 Replacing outpatient physical appointments with virtual care using video con-
sultations (VC) provides a solution to this challenge. VC prevents the risk of spreading 
the virus, as vulnerable patients and their supporting relatives do not have to travel 
nor visit the hospital.[17] The use of a real-time video connection preserves important 
aspects of communication that cannot be accommodated over the telephone, such 
as visual interaction and non-verbal cues.[18] Indeed, several hospitals describe the 
value of using VC.[19-23] An important prerequisite for larger scale-up of VC is not 
only the availability of the solution to both provider and patient, but also to research 
the sustainability of this contact modality.[24] This in order to safeguard use and fa-
cilitate best implementation of VC in healthcare across settings as a fully accepted, 
normal contact modality. 
 The aim of this study is to evaluate satisfaction of VC among patients and 
providers whilst investigating the actual use, by a quantitative technical implementa-
tion study using data from the electronic health record (EHR). 
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Study design
This study uses a mixed-methods approach, combining a qualitative survey study 
with a quantitative observational implementation study in a large academic hospital. 
Three departments (surgery, anaesthesiology and reproductive medicine) had VC op-
portunities prior to this pandemic. Patient- and healthcare provider satisfaction using 
VC in the outpatient setting was surveyed. Simultaneously, VC implementation was 
quantitatively assessed using data from the EHR, evaluating the number of VC, dura-
tion of the consultations and technical aspects such as down-time of connection and 
number of successful- and failed connections.

Participants and setting
As per hospital policy, all non-urgent outpatient clinic visits were initially postponed. 
Starting up, healthcare providers from all departments were asked to select either 
telephone consultation (TC) or VC for patient interaction as alternative means for ur-
gent outpatient clinic appointments that were initially scheduled as a physical contact. 
All patients and healthcare providers choosing to use VC as alternative means for 
physical contact were invited to complete our study questionnaire, evaluating their 
experiences with VC. The technical framework and VC-setup is described elsewhere.
[19]

Data collection and analysis
Prior to sending out the satisfaction questionnaire to patients and healthcare provid-
ers, a Privacy Impact Assessment (PIA) was performed by the hospital’s Data Protec-
tion Officer (DPO). Patients were invited to complete the questionnaire via a message 
through their own patient portal of the EHR of the hospital, named MyChartTM (Epic 
Hyperspace 2017, Verona, USA), directly after their VC. Healthcare providers were 
invited to complete a questionnaire after having performed at least five VC scheduled, 
to allow for a representative opinion towards their clinical value. Questionnaires were 
digitally distributed using LimeSurvey© survey software (LimeSurvey GmbH, Hamburg, 
Germany). Data was collected anonymously to ensure that patients’ and providers’ 
privacy was optimally protected, and was stored on the hospital’s local server, fol-
lowing the European General Data Protection Regulation (GDPR). The patient ques-
tionnaire contained 11 statements with response options rated on a visual analogue 
scale (VAS). In addition, 3 open questions were added to provide the opportunity for 
motivation of responses (Appendix A1). The questionnaire for healthcare providers 
contained 19 statements to be rated using a VAS with 6 open-ended questions to 
elaborate accordingly (Appendix B1).
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The use of VC during the COVID-19 pandemic
To monitor the use during the scale-up, the total number of scheduled VC of the 
outpatient clinic was assessed from 17 March 2020 – when outpatient visits were 
rescheduled again at a social distance- up to and including 15 May 2020. After this 
time, restrictions for visiting the outpatient clinic in person were partially alleviated, 
allowing a limited number of patients (those requiring physical interaction with the pro-
vider for various reasons according to their providers) to visit the clinic in person. The 
following data was obtained from the Electronic Health Records (EHR) of our hospital 
(Epic Hyperspace 2017, Verona, USA): number of VC scheduled for each depart-
ment, waiting time for the healthcare provider to establish a video-connection, aver-
age duration of the consultation specified per department, the number of attempts to 
start a video connection and the number of successful video-connections.

Data analysis
Survey responses were summarized using descriptive statistics. Continuous, normally 
distributed variables were expressed as means and standard deviations; continuous, 
non-normally distributed and ordinal variables as medians and 25th–75th percentiles; 
categorical variables were represented as counts and percentages. Missing items 
were excluded from analysis. Answers to open questions were coded using standard-
ized text analysis in combination with manual coding. 
 An explanatory factor analysis was performed on the 7 items that measured 
patient satisfaction. The Kaiser-Meyer-Olkin measure of sampling adequacy verified 
the sampling adequacy for the analysis (KMO = 0.866), meaning that the items were 
sufficiently comparable to allow for a factor analysis. The outcome of Bartlett’s test of 
sphericity was 12,472, p<0.001. This indicated that correlations between items were 
sufficiently large for Principal Components Analysis (PCA). The PCA revealed one fac-
tor component with an Eigenvalue above 1. Internal consistency was established as 
the questionnaire showed a high reliability with a Cronbach’s alpha of 0.818.
A two-sided p-value ≤0.05 was considered statistically significant. All statistical analy-
ses were performed using IBM SPSS; version 25. 
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RESULTS 

In total, 1027/4443 patients (response rate: 23%), and 87/166 healthcare providers 
(response rate: 53%) completed their online questionnaire. Among the provider re-
spondents were 42 (53%) medical specialists, 20 (25%) paramedics, 11 (14%) psy-
chosocial workers, 4 (5%) residents and 3 (4%) specialized nurses. 
Overall, patients and providers were highly satisfied with the use of VC during this 
pandemic. However, patients were significantly more satisfied with the care provided 
over a video connection, when compared to providers. Moreover, when stated that 
video consultation has the same value as a physical appointment at the hospital, pa-
tients tend to agree more with this statement than healthcare providers (78 ± 25 (732) 
versus 58 ± 27 (87), p<0.001). Users rated the use of VC during a pandemic with an 
average score of 8.3/10 and 7.6/10 respectively. The outcome of responses are illus-
trated in table 1 and table 2.
 When asked for their consultation preference as an alternative to a physical 
appointment at the outpatient clinic, 551/756 (73%) patients and 56/80 (70%) pro-
viders preferred a VC over a TC. Other answers given by participants included having 
a preference for telephone consultation (50/756 (6%) of patients and 5/80 (6%) of 
providers), no preference (135/756 (18%) of patients), or stated their preference to be 
highly dependent on the reason for the consultation (17/80 (21%) of providers). Open 
text answers stated a telephone consultation was preferred over a VC by both pa-
tients and healthcare providers in case of a short follow-up call.
 Though healthcare providers’ incentive was to use VC both during and after 
the pandemic, they reported the necessity to improve the current technology and 
workflow. To optimize the use of VC, 60/80 (75%) of healthcare providers would like 
to have the possibility to inform the patient of any possible delays in scheduled ap-
pointments. An additional 52/80 (65%) would like to be able to share their computer 
screen with patients, and 45/80 (56%) would like to conduct a VC with multiple care-
givers at the same time. Other reported wishes were; being able to record the VC, 
invite an interpreter, or to be able to use a laptop, personal computer, or an Android 
device for VC purposes. 
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Items were measured on a scale from 0-100 mm.* p-value ≤0.05.
 

Questionnaire item Patients (VAS 
Mean ± SD (n))
(score 0-100)

Providers (VAS 
Mean ± SD (n))
(score 0-100)

p-value (Mann 
Whitney U test)

“I have discussed everything I needed to discuss 
during the video consultation”.

91 ± 17 (749) 78 ± 19 (87) <0.001*

“I think this video consultation had the same 
value as if I had an physical appointment at the 
hospital”.

78 ± 25 (732) 58 ± 27 (87) <0.001*

“I think video consultation is a good solution to 
continue the provision of healthcare during this 
pandemic”.

90 ± 17 (741) 86 ± 13 (87) <0.001*

“Even when this pandemic is over, I would like to 
use a video consult with my healthcare provider 
in the future”.

71 ± 29 (740) 82 ± 20 (87) <0.001*

“I would recommend a video consult to other 
patients/providers (who provider care to pa-
tients) who are not able or not allowed to attend 
a physical appointment at the hospital”.

90 ± 19 (741) 84 ± 18 (87) <0.001*

“I am satisfied with the care I received during the 
video consultation”.

91 ± 18 (741) 77 ± 20 (87) <0.001*

Questionnaire item Providers (VAS 
Mean (SD) 
score 0-100)

“The equipment I needed to use a VC was available”. 77 (±27)

“If I would have needed technical support, then I knew where and how I could ask for 
it”.

69 (±25)

“In general, I am satisfied with the quality of the video connection”. 68 (±26)

“The use of VC fits the current workflow at the outpatient clinic”. 65 (±23)

“I think it is easy to use a VC”. 79 (±19)

“I think patients are able to use a VC”. 57 (±23)

“In general, I was able to assess the healthcare condition of my patients over a video 
connection”.

66 (±19)

“In general, I was able to assess the state of mind of my patients over a video connec-
tion”.

71 (±19)

Table 2. Healthcare providers’ responses to questionnaire items by using the Visual Analogue Scale (VAS). 
Items were measured on a scale from 0-100.
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Thematic analysis of open questions answers by patients
Patients reported that VC can be a valuable supplement to care, but the value was 
dependent on the reason for consultation. Some patients feared that VC would be 
considered a replacement rather than a substitute to care. Related concerns included 
the inability to perform physical examination and the impact on the patient-healthcare 
provider relationship by the lack of physical contact. 
Twenty-two patients mentioned the inability of elderly people to use a VC and the 
dependence on an appropriate internet connection. Patients express their concerns 
that the use of VC might be difficult for specific patient groups such as patients with 
low digital literacy, the elderly, patients with low socio-economic status and non-native 
speakers.
 Although the use of VC is often considered as comforting because patients 
are in their own environment, when using VC for psycho-social purposes, such as 
psychiatric care, it should first be considered if the home environment can be consid-
ered a safe place for patients. An overview of topics and items are presented in Sup-
plementary Table 1.

Thematic analysis of open question answers by healthcare providers
Especially considering the additional value of visual cues and the ability to use inspec-
tion and read emotions, healthcare providers are satisfied with the use of VC. They 
underline the benefits for the patients when receiving care from their own home in 
terms of patient related expenditure, inconveniences and logistics. 
 Considering the use of technology, the usability is considered high. The ab-
sence of wanted functionalities such as a virtual waiting room or a chat function leads 
to challenges in the workflow. Thirteen healthcare providers preferred to use bigger 
screens than their smartphone. Residents specifically reported wanting the option for 
supervisors to dial-in to allow direct supervision during the VC. The most frequently 
mentioned concerns were the lack of digital literacy in patients and lack of physical 
contact.

The adoption of VC during the pandemic
The total number of VC
During the study period, a total of 1.546 VC were scheduled by 65 departments. The 
use of VC increased from 92 in March to 837 in April. An overview of the weekly num-
ber of VC are presented in figure 1.
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Figure 1. An overview of the number of VC’s used during the study period (until week 20) and the number 
of participating departments using VC’s. After week 20 restrictions in physical appointments at the outpa-
tient clinic in person were alleviated, allowing a limited number of patients to be present in the outpatient 
clinic. 

Waiting time and consultation duration
When using a VC, patients had the shortest waiting time (6.6 minutes, SD 9.4) when 
scheduled for an appointment with one of the supporting specialties or the psycho-
social department, followed by the diagnostic specialties (9.1 minutes, SD 13.4). Pa-
tients scheduled for an appointment at one of the surgical outpatient clinics had the 
longest waiting time (11.3 minutes, SD 14.7). 
 Appointments that were scheduled to last 15 minutes, exceeded the sched-
uled duration on average by 1.6 minutes for surgical departments, 2.2 minutes for 
diagnostic specialties, and 9.1 minutes for supporting specialties, respectively. The 
time exceeding the scheduled time of a consultation, increases when the planned 
consultation duration increases. The scheduled duration and mean actual consulta-
tion duration for each time slot and type of speciality are illustrated in figure 2.

Number of attempts needed to establish a successful video connection
In order to start a VC, 1052/1546 (68%) patients needed a single attempt only to start 
the VC. For 336/1546 (21.7%) patients, two attempts were needed to establish a 
successful video connection. Out of all cases, 158/1546 (10.2%) patients used three 
or more attempts to establish a connection. Once a successful connection was es-
tablished, no re-connections were necessary in 81.4% of the cases (figure 3). If, after 
the start of a VC re-connection attempts were made, in most cases a PC or laptop 
was used which are not supported by the VC software of the hospital. 

Overview used devices for VC
In 44% of cases, healthcare providers used their personal iPhone to use VC. Patients 
used an iPhone or an Android device in a similar amount of the VC. In 4% of VC, pa-
tients used a PC or laptop to start a video connection (figure 4). 
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Figure 2. An overview of scheduled consultation duration versus average consultation duration.
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Figure 3. Number of attempts patients made to establish a successful video connection and the number of 
additional re-connections after a video-connection was established. 
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Figure 4. An overview of used devices for VC by patients and healthcare providers.

DISCUSSION

This study evaluates the use of VC based on patient reported qualitative outcomes 
with data insights from the electronic health record. Patients and healthcare providers 
considered VC a promising solution to continue the provision of healthcare during 
the pandemic when physical consultations were restricted according to hospital 
policy. Consequently, there was a significant increase in the number of scheduled 
VC during this period. Although the average consultation duration was shorter than 
the scheduled consultation duration, both patients and healthcare providers felt they 
could discuss everything they needed to discuss during the consultation. Moreover, 
patients and healthcare providers were highly satisfied and would recommend a VC 
to other patients and colleagues respectively. Both patients and healthcare providers 
alike stated they would prefer the continued use and further implementation of VC, 
also after this pandemic. However, when restrictions for patients visiting the outpatient 
clinics were alleviated, the increase of scheduled VC stagnated. 
 There are a few reasons that may explain for this stagnation. First, the period 
of strict regulations might have been insufficient to convince late adopters (healthcare 
providers who need to be convinced of the advantage of VC by peers or the actual 
laggards). Studies show, that first-hand experience is vital to experience the benefits 
of VC.[25] Especially to convince hesitant healthcare providers that the use of VC of-
fers more benefits than the convenience of a telephone consultation. In scaling up VC 
as a regular contact modality, It may help to stress to the provider that VC is associat-
ed with a higher patient satisfaction and -understanding when compared to telephone 
consultation due to the presence of visual cues and non-verbal communication.[26] 
 But more likely, when restrictions are alleviated doctors once again started to 
do what they became doctor for, what they enjoyed and were used to do: schedule 
face-to-face consultations with their patients. 

Figure 2. An overview of scheduled consultation duration versus average consultation duration.
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Doctors were not trained nor did they choose to interact with patients primarily via 
VC. It is thus of utmost importance in futureproofing digital care, much appreciated 
by patients, to train doctors and show them the benefits of VC as they are the key in 
scheduling appointments. 
 When interpreting the results of this study, some limitations are to be consid-
ered. First, only healthcare provider and patients with VC experience were asked to 
participate in this study, which might have skewed the results in favour of VC. How-
ever, it is known that early adopters heaving positive experiences are vital in organisa-
tions trying to implement innovation in routine work processes. Their beliefs may help 
other healthcare providers with initial hesitations to support and adopt VC into their 
clinical practice. Second, the contextual effect of surveying respondents during a pan-
demic might have resulted in higher satisfaction rates because physical appointments 
at the hospital were restricted. 
 Future studies should focus on in-depth analysis of patient-provider com-
munication over a video-connection in order to understand if and how VC alters the 
clinician-patient dynamic. Also, it needs to be evaluated if there is a risk on missing 
clinical cues that may impact patient outcomes, especially when it comes to a shorter 
consultation duration. Above all, equity in providing care at distance should be ad-
dressed, by first identifying vulnerable populations. For once identified, we can devel-
op solutions to ensure equity for all patients, including disparities, those with limited 
health literacy or limited digital literacy.[27] 

CONCLUSION

This study shows that the replacement of outpatient care appointments by VC is fea-
sible, and accepted by patients as well as providers without a detriment to the quality 
of care provided.
 To ensure that VC can truly support in future provision of healthcare, imple-
mentation guidelines are much needed. Such guidelines should not solely focus on 
technical implementation and troubleshooting, but must also consider important as-
pects such as digital health literacy, patient and provider authentication, privacy and 
ethics. It is also important to acknowledge that VC is not a panacea for every consul-
tation, nor for every patient or provider. That being said, it does offer important ben-
efits over a telephone consultation and cannot be overlooked futureproofing health-
care. VC should thus not be regarded as a substitute for standard healthcare during 
a pandemic, yet should be implemented into the regular healthcare arsenal for patient 
follow-up and consultations. To gain best results, health care professionals need to be 
educated on the correct selection of consultations fit for VC and reciprocal benefits. 
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Furthermore, there should be equity when it comes to offering care at distance within 
similar patients, which fits in the current climate of self-efficacy and patient empow-
erment.[28] The challenge for stakeholders and policy makers is to utilize the lessons 
learned from this pandemic to provide clear health policy guidance and to secure the 
use of VC during a possible second outbreak of the corona virus and to use VC in
standard clinical practice in the future. 
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